Malignant rhabdoid tumor is a rare tumor occurring mostly in the neonatal kidneys and central nervous system. Cutaneous malignant rhabdoid tumors are extremely rare in adults. The aim of the study was to report on the clinical, histologic, and immunophenotypic characteristics of this cutaneous malignant rhabdoid tumor which developed in an adult. A 27-yearold male complained of a right palm neoplasm that had been present for 6 months, which was initially diagnosed as an epithelioid sarcoma by biopsy. However, detailed investigation with immunohistochemistry enabled us to make a diagnosis of a rhabdoid tumor. The patient underwent radical abrasion, chemotherapy, and irradiation, and has survived for 1 year without relapse. Only 20 adult cases have been reported thus far in the English literature. We are reporting the 21 st case, who remains disease-free at 12 months. Complete resection and local irradiation may increase survival, because there is no standard and reliable curative chemotherapeutic regimen.
Introduction
Malignant rhabdoid tumor is a rare and highly aggressive malignancy of undetermined origin. 1 This tumor occurs most commonly in infants and young children. 2, 3 We present a case of malignant rhabdoid tumor developed on the right palm. Our patient is the 21 st reported with this tumor developing primarily within the skin in an adult.
Case Report
A 27-year-old male consulted our Medical Center complaining of a right palm neoplasm that had been present for 6 months. On examination, a 4.0×4.5 cm, hard, round, protuberant tumor was found on the ulnar side of the right palm ( Figure 1 ). Magnetic resonance imaging (MRI) showed that the mass adhered to the 5 th metacarpal bone and invaded the hypothenar muscle and flexor tendons, but no mass in the head and abdomen. Histological analysis of a biopsy specimen suggested epithelioid sarcoma. Computed tomography revealed right axillary lymph node metastasis.
Surgery consisted of radical excision of the palm tumor along with axillary lymph node resection. En bloc resection of the tumor with a skin margin of 2 cm, including the 5 th metacarpal bone, 4 th intrinsic muscles, 5 th flexor tendons, and neuro-vascular bundle, was performed. The 4 th metacarpal bone-exposing wound was covered with artificial dermis.
After verification that the surgical margins were free from tumor invasion by histological analysis, secondary reconstruction with the nerve graft and free skin graft was performed 2 weeks later. The patient received 4 chemotherapies with doxorubicin (30 mg) and ifosfamide (5 g), and radiotherapies with a total dose of 60 Gy to the palm and axilla.
After 12 months, the patient showed no tumor relapse, and regained pinch and grip function and showed resolved sensory disturbance of the ring finger.
Pathological findings
Macroscopically, the tumor was located in the subcutis, measuring approximately 4.0×4.5 cm in size. It was grossly recognized by its white-yellow color with poor delimitation between the tumor and surrounding soft tissue. Microscopically, the sections showed the proliferation of round or oval tumor cells with vesicular rounded nuclei, prominent nucleoli, and eosinophilic cytoplasm in a sheet, accompanied by a focal myxoid matrix. Abundant rhabdoid cells with cytoplasmic inclusion bodies were observed (Figure 2 ). Mitotic figures were occasionally noted. Immunohistochemically, the tumor cells were positive for S-100 protein, GFAP, beta-catenin, and EMA (Figure 3 ), but negative for cytokeratins (CAM5.2, AE1/AE3, CK 14), alpha-SMA, desmin, HHF35, p63, HMB45, Melan A, MiTF, CD34, HLIB45, glypican 3, and myogenin. The loss of SMAR-CB1 (SWItch/Sucrose NonFermentable-related, matrix-associated, actin-dependent regulator of chromatin, subfamily b, number 1)/INI1 immunoreactivity was also recognized. The feature was that of an SMARCB1/INI1-deficient tumor, highly suggestive of an extrarenal malignant rhabdoid tumor.
Discussion
Cutaneous malignant rhabdoid tumor is characterized by the presence of rhabdoid cells, and usually occurs in infants and young children with a highly aggressive biological behavior. 1, 4, 5 Kodet et al. investigated 26 patients with this tumor, and reported that 11 patients were less than 1 year old, with a median age of 2.9 years. 6 Thus, a malignant rhabdoid tumor with primary cutaneous involvement in adults is rare, and this is the 21 st report. 1 The most difficult neoplasm to distinguish from a rhabdoid tumor is epithelioid sarcoma. 1 Histologically, it showed a solid arrangement of large, rhabdoid-like cells. 7 Distinction from proximal-type epitheloid sarcoma is difficult, because both of these mesenchymal tumors exhibit epithelial profiles such as immunohistochemical expression of cytokeratin and EMA. 8 They also share ultrastructural features such as specialized junctions, tonofilaments, and microvilli indicative of epithelial differentiation. 9 Our patient was initially diagnosed with an epithelioid sarcoma based on its clinical features and findings on biopsy. However, detailed investigation with immunohisto- chemistry enabled us to make a diagnosis of a rhabdoid tumor. The most important immunohistochemical markers of the proximal subtype of an epithelioid sarcoma were reported to be vimentin, epithelial membrane antigen, cytokeratin, CD34, and desmin. 7 Epithelioid sarcoma was less of a possibility in our case, because of a lack of reactivity for desmin and CD34. INI (integrase interacting protein) 1 is one member of the BRG (Brahma/SWI2-related gene)-associated factor (BAF) or SWI/SNF (SWItch/Sucrose NonFermentable) complex, which are important in chromatin remodeling. 10 The loss of SMARCB1/INI1 immunoreactivity was also recognized in our specimen. The feature was that of an SMAR-CB1/INI1-deficient tumor, highly suggestive of an extrarenal malignant rhabdoid tumor. 11 Malignant rhabdiod tumor has a poor prognosis. Review from the German HIT database showed 77% of patients with rhabdoid tumors died of disease. 12 Local recurrences are common and the appearance of distant metastases is almost invariably rapidly fatal. Complete resection increases patient chance to survive. 1, 6 There is no standard curative chemotherapeutic regimen. Partial responses to ifosfamide in combination with carboplatin and etoposide in children have been reported; however, complete remission is uncommon. 13 Our patient underwent neo-adjuvant chemotherapy with doxorubicin and ifosfamide, which was recommended for the treatment of high-risk soft-tissue sarcomas in adult patients, and has survived for one year after surgery. 14 The role of adjuvant radiotherapy following complete surgical resection is controversial. Ulutin et al. recommends postoperative adjuvant radiotherapy for close surgical margins (margins less than 5 cm) and highgrade tumors. 15 Our patient underwent postoperative adjuvant radiotherapy following these suggestions. 8 
Conclusions
Cutaneous malignant rhabdoid tumors are extremely rare in adults. Our patient is alive more than 1 year after undergoing local radiation and chemotherapy following radical resection of the tumor without recurrence. Complete resection and local irradiation may increase survival, because there is no standard and reliable curative chemotherapeutic regimen. 
